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The unique structure, high surface activity and good biocompability of gold 
nanoparticles with interesting optical, electrical and catalyze ability was applied in 
many areas like biosensors, bioprobe, medical image. The synthesis method of gold 
nanoparticles was focused on the chemical way, which wasn’t eco-friendly. For 
building a sustainable society, it’s very important to develop the green-synthesis 
method. Recently, biological agent like protein, peptiede and amino acid was used in 
the reduction of chloroauric acid for synthesizing gold nanoparticles. Understanding 
the mechanism of bio-reduction is useful for promoting the green chemistry. 
In this paper, tryptophan and 5-hydroxy-tryptophan were chosen as reduction agent to 
react with chloroauric acid. The products of reaction were sphere gold nanoparticles, 
gold plates and meatball-like gold particles. The mechanism of reaction was studied 
via adjusting the experiment parameters, like molar ratio of reactants, pH value of 
chloroauric acid, temperature and so on. Research findings and conclusions are 
reached as follows: 
1. An eco-friendly bio-reduction approach is proposed to direct fabricate different 
gold nanoparticles by just using tryptophan. At the initial stage, the reduction of 
chloroauric acid by tryptophan produced many gold nuclear particles. To reduce the 
high surface reactivity of themselves, these particles were fusing to form gold bulks. 
The gold bulks were also fusing with each other until the formation of gold plates. 
Raising the molar ratio of chloroauric acid/tryptophan can increase the size of gold 
plates and reduce the amount of them. When the molar ratio was 10:1, it’s hard to see 
the formation of gold plate. High pH value of chloroauric acid wasn’t suitable for the 
formation of gold plates but sphere gold nanoparticles. 















the reduction of chloroauric acid. Different molar ratios of 
5-hydroxy-tryptophan/chloroauric acid lead to the different shapes of products, which 
contain gold plate and meatball-like gold particles. The mechanism of gold plate 
formation was similar to the tryptophan. The formation of meatball-like gold particle 
may caused by the competition absorption between 5-hydroxy-tryptophan and 
chloridion. Both chloridion in the solution and low pH value of solution can promote 
the formation of gold plate and meatball-like particles. High temperature wasn’t 
suitable for the formation of gold plate and meatball-like particles. 
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